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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election with traverse of Claims 1-25 in the reply filed on 09/04/08 is 
acknowledged. The traversal is on the ground(s) that there would not be a serious 
search burden on the Examiner. This is not found persuasive because the instant 
application was filed under 35 U.S.C. 371. Restriction practice under these applications 
is with regards to unity of invention and lack thereof with respect to the inventions, not 
whether there is a serious search burden on the Examiner. 

The requirement is still deemed proper and is therefore made FINAL. 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 4 recites the limitation "the dispersion liquid" in Claim 1. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 
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4. Claims 1-5, 18-21, & 25 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Wang et al (Nov. 18, 2002) "Continuous particle self-arrangement in a micro- 
capillary". 

5. Applicants' claims are toward a method and device. 

6. Regarding Claims 1-5, 17-21, & 25, Wang et al discloses the method of 
manufacturing a micro reactor device that includes a tubular reactor as a flow path and 
allows reaction species to react in the reactor, the method comprising the step of: 
Forming a particle layer including particles on an inner wall of the reactor (See 
Experimental Procedure Page 53); 

7. Additional Disclosures Included: Claim 2: Wherein the particle layer is formed by 
causing a dispersion liquid of particles to flow through the reactor and drying the reactor 
(See Experimental Procedure Page 53); Claim 3: Wherein the particle layer, the 
particles are aligned regularly (See Results Page 53); Claim 4: Wherein a solvent of the 
dispersion liquid is a mixed solvent including at least two kinds of solvents (See 
Experimental Procedure Page 53); Claim 5: Wherein the flow path has a cross section 
of a round or elliptical shape (See Experimental Procedure Page 53); Claim 17: A micro 
reactor device, comprising a tubular reactor as a flow path, for allowing reaction species 
to react in the reactor, the micro reactor device further comprising: A particle layer 
including particles, provided on an inner wall of the reactor (See Experimental 
Procedure Page 53); Claim 18: Wherein in the particle layer, the particles are aligned 
regularly (See Results, Page 53); Claim 19: Wherein the flow path has a diameter 
between 1jum and 1mm (See Experimental Procedure Page 53); Claim 20: Wherein the 
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particles of the particle layer have a diameter between 1nm and 
10jum (See Experimental Procedure Page 53); Claim 21: Wherein the particle layer has 
a thickness of not more than 20jum; and Claim 25: Wherein the particle layer is 
patterned (See Page 53 Results). 

8. Claims 1-3, 5-7, 17-20, 22, & 25 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Li et al (Apr. 2003). 

9. Applicants' claims are toward a method and device. 

10. Regarding Claims 1-3, 5-7, 17-20, 22, & 25, Li et al discloses the method of 
manufacturing a micro reactor device that includes a tubular reactor as a flow path and 
allows reaction species to react in the reactor, the method comprising the step of: 
Forming a particle layer including particles on an inner wall of the reactor (See 
Experiment Page 49); 

Additional Disclosures Included: Claim 2: Wherein the particle layer is formed by 
causing a dispersion liquid of particles to flow through the reactor and drying the reactor 
(See Experiment); Claim 3: Wherein in the particle layer, the particles are aligned 
regularly (See Figure 1); Claim 5: Wherein the flow path has a cross section of a round 
or elliptical shape (See Experiment, capillaries); Claim 6: Wherein the particles are a 
catalyst (See Experiment; Si0 2 ); Claim 7: Wherein a catalyst is supported by the particle 
layer (See Results and Discussion; Ti0 2 -coated Si0 2 ); Claim 17: A micro reactor 
device, comprising a tubular reactor as a flow path, for allowing reaction species to 
react in the reactor, the micro reactor device further comprising: A particle layer 



Application/Control Number: 10/521,469 Page 5 

Art Unit: 1797 

including particles, provided on an inner wall of the reactor (See Experiment); Claim 18: 
Wherein in the particle layer, the particles are aligned regularly (See figure 1); Claim 19: 
Wherein the flow path has a diameter between 1jum and 1 mm (See Experiment); Claim 
20: Wherein the particles of the particle layer have a diameter between 1 nm and 
10 jum (See Experiment, Si0 2 colloid - 120 nm); Claim 22: Wherein the particles are a 
catalyst (See Experiment, Si02 and Ti02 mat act as catalysts); Claim 25: Wherein- 
the particle layer is patterned (See Figure 1). 

11. Claims 1, 3, 5, 7, 12, 14, 17-22, & 25 rejected under 35 U.S.C. 102(b) as being 
anticipated by Kenis et al (July 1999). 

12. Applicants' claims are toward a method and device. 

13. Regarding Claims 1, 3, 5, 7, 12, 14, 17-22, & 25, Kenis et al discloses the 
method of manufacturing a micro reactor device that includes a tubular reactor as a flow 
path and allows reaction species to react in the reactor, the method comprising the step 
of: Forming a particle layer including particles on an inner wall of the reactor (See Page 
83 1st Column; First Sentence); Claim 3: Wherein the particle layer, the particles are 
aligned regularly (See Page 83, Left Column, lines of crystals); Claim 5: Wherein the 
flow path has a cross section of a round or elliptical shape (see Page 83, Left Column, 
diameter refers to a circle); Claim 6: Wherein the particles are a catalyst (See Page 83, 
Left Column, Si/Si0 2 ); Claim 7: Wherein a catalyst is supported by the particle layer 
(See Page 83, Left Column, organic polymer); Claim 12: A hydrophilicity process (See 
Figure 2A) and a hydrophobicity process (See Figure 2B) are performed on desired 
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regions of the inner wall of the reactor, and a water dispersion liquid of particles is 
caused to flow through the reactor (See Figure 2B); Claim 14: Wherein using the 
particle layer as a mold, a layer is formed by filling spaces between the particles of the 
particle layer with sol or nanoparticles and solidifying the sol or nanoparticles, and the 
particles of the particle layer are removed (See Figure 2A & B; etching of the mold using 
HF and also deposition of the sol solution; 0.0005% aqueous solutions of poly(sodium 
4-styrene-sulfonate); Claim 17: A micro reactor device, comprising a tubular reactor as 
a flow path, for allowing reaction species to react in the reactor, the micro reactor device 
further comprising: a particle layer including particles, provided on an inner wall of the 
reactor (See Figure 2B); Claim 18: Wherein the particle layer, the particles are aligned 
regularly (See Page 83, Left Column, lines of crystals); Claim 19: Wherein the flow path 
has a diameter between 1jum and 1 mm (See Page 83, Left Column, capillary diameters 
50 to 400 jum); Claim 20: Wherein the particles of the particle layer have a diameter 
between 1 nm and 10jum (See Page 83 Left Column lines of crystals that are < 10jum 
wide); Claim 21 : Wherein the particle layer has a thickness of not more than 20 jum (See 
Page 84, Left Column, <20 jum thick); Claim 22: Wherein the particles are a catalyst 
(See Page 84, Left Column to Middle Column; calcite and apatite); Claim 25: Wherein 
the particle layer is patterned (See Page 84, Left Column, crystals are patterned). 



Application/Control Number: 10/521,469 Page 7 

Art Unit: 1797 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

16. Claims 6-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Wang et al. 

17. Applicants' claims are toward a method and device. 

18. Regarding Claims 6-9, Wang et al discloses the method as set forth in claim 1, 
except wherein the particles are a catalyst. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the particles to be a 
catalyst because according to Wang et al, it is possible to design the inner 
microstructure of a capillary with particle arrangement, which has the potential 
application to produce catalyst and micro/nano-devices in a capillary (See Introduction 
Page 53). 
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19. Additional Disclosures Included: Claim 7: Wherein a catalyst is supported by the 
particle layer (See Introduction); Claim 8: Wherein the particle layer includes composite 
particles formed by supporting a functional material by the particles (See Introduction, a 
composite particle is formed with the introduction of nano-devices); Claim 9: Wherein in 
the composite particles, the functional material covers the particles (See Introduction); 
Claim 10: Wherein the composite particles are formed by a heterocoagulation method 
(See Experiment); and Claim 11: Wherein the composite particles are formed by 
controlling a surface charge of the particles by a surface-active agent (See Experiment). 

20. Claims 12-16 & 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang et al in view of Li et al. 

21 . Applicants' claims are toward a method and device. 

22. Regarding Claims 12-16 & 22-24, Wang et al discloses the method according to 
Claim 1 (& device of Claim 17), and a water dispersion liquid of particles is caused to 
flow through the reactor. Wang et al does not disclose a hydrophilicity process and a 
hydrophobicity process are performed on desired regions of the inner wall of the 
reactor. Li et al discloses this feature (See Page 965 Left Column, First Paragraph). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Wang et al with Li et al because this would allow control of the 
movement of the solution through capillary as a result of surface tension. 

23. Additional Disclosures Included: Claim 13: Wherein the particles are a conductive 
material, and electrodes are formed by sintering the particles (See Li et al Page 964, 
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Right Column, first paragraph); Claim 14: Wherein using the particle layer as a mold, a 
layer is formed by filling spaces between the particles of the particle layer with sol or 
nanoparticles and solidifying the sol or nanoparticles, and the particles of the particle 
layer are removed (See Li et al Page 964, Right Column, first paragraph); Claim 15: 
Wherein the particles are removed by thermal decomposition (See Li et al Page 964, 
Right Column, first paragraph); Claim 16: Wherein a catalyst is supported by the layer 
formed by filling and solidifying the sol or nanoparticles (See Li et al Page 964, Right 
Column, first paragraph); Claim 22: Wherein the particles are a catalyst (See Wang et al 
- Silicon, & Li et al; Si0 2 and Ti0 2 ); Claim 23: Wherein the particles are composite 
particles supporting a functional material (See Li et al, Figure 1); and Claim 24: Wherein 
the composite particles are covered particles that are the particles covered with the 
functional material (See Li et al Page 964, Right Column). 



Telephonic Inquiries 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BOBBY RAMDHANIE whose telephone number is 
(571)270-3240. The examiner can normally be reached on Mon-Fri 8-5 (Alt Fri off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IB. RJ 

/Walter D. Griffin/ 

Supervisory Patent Examiner, Art Unit 1797 



